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Your Reference: TI-35766 (032350.B524) 
Art Unit: 2819 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed 
or described as set forth in section 102 of this title, if the differences between the 
subject matter sought to be patented and the prior art are such that the subject 
matter as a whole would have been obvious at the time the invention was made 
to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was 
made. 

Claims 1-4, 6-12, and 14-17 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over the Benabes et al. article (Passive sigma-delta converter design) in 
view of the Chen et al. IEEE Journal of Solid State Circuits article {A 0.25 mW 13 b 
passive IA modulator with a Built-in Mixer for a 10 MHz IF input) and Yamakido et al. 
(US 5,227,795) or Voorman et al. (US 5,103,228). Benabes et al. article Passive 
Sigma-Delta Converters Design discloses a delta-sigma ADC with a continuous time 
passive filter (fig. 3 page 471 ). Benabes et al. also discloses a discrete time feedback 
circuit via the DAC shown in figure 1 (page 469). Benabes et al. shows in figure 2 a 
model of the feedback loop, input is taken as zero for figure 2, shown as a switch and 
hold element which is seen as reasonably suggestive of a capacitor for the hold 
element. Chen et al. discloses use of passive filtering delta-sigma ADC using switched 
capacitors in the feedback loop. Use of switched capacitor as the DAC feedback 
element in Benabes would have been obvious to provide a simple and compact DAC 
and the use of RC passive filters would provide reduced switching noise. Benabes et 
al. and Chen et al. don't specify whether the respective input signals are a voltage or a 
current signal so they don't disclose a transconductance element. Yamakido et al. and 
Voorman et al. disclose transconductance elements (V-l) to provide a current for 
summing with the fedback signal. The inclusion of a transconductance element in 
Benabes et al. would have been obvious because current summing is faster and more 
simply implemented than voltage summing. 
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Applicant's arguments filed 06 July 2005 have been fully considered but they are 
not persuasive. The remarks stress the passive discrete time filter in the feedback, 
arguing that the examiner's combination does not show passive filtering in both the 
feedforward path and feedback path. Benabes discloses passive filters in the first 

column and eschews amplifiers 
associated with the filters. 
Benabes does not disclose the 
filters as active as the remarks 
imply. From the introduction one 
would not read the use of any 
amplifier associated with a filter. 
Benabe's goal it seems is to use 
passive filters. Benabes shows 
in his figure 2 a switch and hold 
element (as a box) which can be 
readily implemented with a capacitor alone. Particularly where the goal is passive 
filters. Turning to the Chen article, it too shows passive discrete time feedback and a 
comparison with figure of the present application seems useful 



Sigma-delta/XA) analog-to-digital converter* arc very attrac- 
tive components due to high resolution for low-price produc- 
tion costs. IA converters budt from discrete-time switched 
capacitor integrators suffer from sampling frequency limita- 
tions due to inherent charge transfer between capacitors. 
CkmimtouJi-time modulators exhibit a key advantage over 
their discrete-time counterparts: os the sampling operation is 
inherently done inside the modulator loop, restriction of sam- 
pling frequency is removed. In any case, in any active sigma- 
delta modulator, the amplifiers in the tilt era consume most of 
the power and the chip surface. 

A new approach proposed by Bosco Leung in [ 1) consists in 
using passive filters instead of active ones. Since the passive 
loop niters does not have any gain, the comparator input 
signal is very small, compared to the full scale signal ob- 
tained in an active filter modulator. As a consequence, the 
filter gain is realized by the comparator 
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Muring &Sampl tog 




Chen IEEE Journal Article 
figure 8. 



Fig. 8. A switched capacitor passive £A modulator with a built-in switch 
mixer. 
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Figure 2 of present 
application. 



While the Chen article uses a single line drawing in figure 8 the associated text 
on page 777 clearly states that it is one-half of a differential configuration. 

Applicant's arguments filed 31 October 2005 have been fully considered but they 
are not persuasive. In yet another article seemingly authored by applicant it is made 
quite clear that the feedback path and loop filter are passive with the feedback path 
being discrete time. Benabes also uses discrete time feedback and a continuous time 
loop filter implemented with RC elements. The argument regarding the lack of discrete 
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time feedback to receive the feedback and the input is lacking because it does not 
matter how large the dashed line box 14 is drawn, it is still met by the references as 
they utilize DAC structures to provide the feedback and sum it with the input. The 
response also assails Benabes figures for showing what can be readily understood to 
be separate pieces that are connected together even if Benabes chose to illustrate them 
in separate figures. 

Claims 5, 13 and 18-20 are allowable over the art of record which is not noted as 
disclosing the particular capacitance ratio recited in these claims. 

Any inquiry concerning this communication should be directed to Howard L. 
Williams at telephone number 571.272.1815. The Patent and Trademark Office has a 
new central facsimile number for application specific correspondence intended for entry, 
it is 571-273-8300. 




4 January 2006 
Voice 571.272.1815 



Howard L Williams 
Primary Examiner 
Art Unit 2819 



